52                     THE ELECTRIC FURNACE
supplied to the furnace is produced in part by the electric current, and in part by the reaction between the scrap and the iron-ore.
BALANCE SHEET OF HEAT
Heat supplied to the furnace:                                        Calb.
i,680 kw.-hours of electrical energy.....................  3,187,000
Reaction between steel scrap and iron-ore................       24,000
Total............................................  3,211,000
Heat utilized in the furnace:
To melt 5,660 Ib. of soft steel...........................  1,947,000
To melt 850 Ib. of basic slag............................     510,000
Total............................................  2,457,000
2,457,000 Efficiency of furnace = -~~ —=0.765 = 76.5 per cent.
In making this calculation it has been assumed that no oxidation. of the steel scrap took place except by reaction with the iron-ore in the charge. Such an assumption would be quite wrong in regard to an open-hearth furnace, where the flame of burning gases constantly plays over the charge, but in the electric furnace the charge is largely protected from the air, and there is consequently less oxidation. If any considerable amount of iron were burnt in this way, the heat produced by its oxidation should have been added, in the balance sheet, to the heat supplied to the furnace; and this would lower the resulting figure for the efficiency.
After the charge was completely melted, the slag was poured off, and the steel further purified by the addition of fresh slags, made of lime, sand and fluor spar. After these were removed, the steel was recarburized in the furnace by additions of "carburite" (a mixture of iron and carbon) and ferro-silicon; some ferro-manganese was also added, and a little aluminium in the ladle.
The yield of ingots was 5,161 Ib. of tool steel of the following composition:
Carbon ......... 1.016 per cent.      Phosphorus ..... 0.009 per cent.
Silicon .......... o. 103 per cent.      Manganese ..... o. 150 per cent.
Sulphur ......... o . 020 per cent.      Arsenic ......... o . 060 per cent.
Three hours were required for the purification and carburization of the steel, making a total of 8 1/3 hours, and a to'tal consumption of 2,580 kw.-hours, or 0.171 E.H.P. years per ton of steel ingots. Athe slag, while the heat
